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THE  AIR  BRAKE. 


THE   AIR   BRAKE   AND   ITS 
WORKINGS. 

The  vast  and  uDexampled  use  of  the  Air  Brake 
makes  a  clear  knowledge  of  it  of  vital  import- 
ance to  every  one  actively  interested  in  the 
movement  of  trains.  In  order  to  bring  this 
about  more  fully,  I  have  prepared,  as  a  supple- 
ment to  ''  The  Science  of  Railways  "  the  accom- 
panying plates  and  descriptive  matter,  illustrating 
and  explaining  the  Westinghouse  Quick  Action 
Automatic  Brake  Apparatus. 

It  embraces  the  latest  improved  appliances  and 
such  as  the  Westinghouse  Company  includes 
under  that  head. 

The  diagrams,  therefore,  will  be  found  espe- 
cially interesting  and  valuable  to  all  who  have 
occasion  to  use  or  make  a  study  of  such  matters. 

Nothing  could  be  more  clear  than  the  cuts  and 
the  explanations  that  accompany  them,  as  they 
have  in  the  main  been  prepared  under  the  im- 
mediate eye  of  the  Westinghouse  Company. 

The  rapid  increase  in  the  use  of  the  "  High- 
Speed  Brake"  in  fast  express  service,  and  the 
favorable  results  obtained  in  handling  heavy 
trains  on  mountain  grades  by  the  employment  of 
the  High-Pressure  Control  Apparatus  (Plate  G  49) 
IcDd  especial  interest  to  the  accompanying  illus- 
trations of  these  devices,  to  which  the  attention 
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of  the  student  in  such  matters  is  especially 
directed. 

Attention  is  also  directed  to  Plate  G  1  which 
illustrates  the  entire  brake,  and  to  the  colored 
Plates,  G  2,  G  3  and  G  35,  which  show  the  appli- 
cation of  the  various  parts  of  the  apparatus  to 
the  engine,  tender  and  cars.  The  cuts  that  fol- 
low show,  in  detail,  the  various  parts  which  go 
to  make  up  the  complete  machine. 

In  addition  to  the  air  brake  the  Train  Air 
Signal  Apparatus  is  also  portrayed  herein.  See 
Plate  F  33. 

A  carefully  prepared  index  will  be  found  on 
the  following  page. 

In  Volume  1,  Chapter  6,  of  the  '^  Science  of 
Railways,''  the  evolution  of  the  brake  is  illus- 
trated, followed  by  a  carefully  prepared  account, 
with  attendant  cuts  of  the  air  brake  and  its  con- 
struction and  management.  It  is  again  referred 
to  with  considerable  particularity  in  Volumes  4 
and  12  of  the  same  work.  This  supplement,  I 
beg  to  state,  is  not  intended  to  supersede  what  is 
said  in  the  '*  Science  of  Railways ''  in  regard  to 
the  air  brake,  but  to  be  auxiliary  thereto,  for  the 
better  elucidation  of  this  very  complex  and  im- 
portant feature  in  the  operation  of  trains  and  in 
the  mechanical  department  of  railroads. 

M.  M.    KiRKMAN. 

December,  1900. 
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PLATE  G  1. 

Diagramatic   Illustration  of   the   Westinghouse 
Quick- Action  Automatic  Brake. — Opposite. 

PLATE  G  2. 

Westinghouse- American  Locomotive  and  Tender 
Equipment. — Opposite. 

PLATE  G  3. 

Westinghouse  Standard  Passenger  Car  Brake  and 
Signal  Equipment. — Opposite. 
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PLATE   F4. 


NINE  AND  ONE-HALF  INCH  AIR  PUHP. 


Ko.  1 .    Nine  ami  One-balf  inch  Air  Pump,  complete- 


No. 

CO.  Top  Head,  complete  (includes  one 
each  of  Nos  72,  73,  74, 75, 7G,  83, 
84,  85,  108,  and  109,  and  8  of  No. 
110) 

61.  Steara  Cylinder,  complete  (in- 
cludes one  each  of  Nos.  90,  91,92, 
93  and  94,  and  2  of  No,  105). 

G2.  Center  Piece,  complete  (includes 
2  each  of  Nos.  95,  96,  and  97,  and 
one  of  No.  98). 

63.  Air  Cylinder,  complete    (includes 

4  of  No.  86,  2  each  of  Nos.  87.  88, 
and  89,  and  one  each  of  Nos  90, 
91,92,  and  106). 

64.  Lower  Head. 

65.  Steam  Piston  and  Rod  (includes  2 

each  of  Nos.  67.  68.  and  70,  and 
one  of  No.  69). 

66.  Air   Piston,   complete  (includes  2 

of  No.  67). 

67.  Piston  Packing  Ring 

68.  Piston-Rod  Nut 

69.  Reversing- Valve  Plate 

70.  Reversing-Valve-PlateBolt 

71.  Reversing- Valve  Rod. 

72.  Reversing  Valve. 

73..    Reversing-Valve-Chamber  Bush. 

74.  Reversing-Valve-Chamber  Cap. 

75.  Main-Valve  Bush. 

76.  Main  Valve,  com  pie  t(?  (includes  Nos 

77,79.and81,and4of  No  82). 

77.  Large    Main-Valve     Piston      (in- 

.     '        eludes  2  of  No.  78). 

78  Large  Main-Valve-Piston  Packing 
Ring 

79.  Small     Main-Valve     Piston      (in- 

cludes 2  of  No.  80). 

80.  Small  Main-Valve-Piston  Packing 

Ring. 

81.  Main-Valve  Stem. 


No. 

82.  Main-Valve-Stem  Nut. 

83.  Main  Slide  Valve. 

84.  Right  Main-Valve  Cylinder  Head. 

85.  Left  Main- Valve  Cylinder  Head. 

86.  Air  Valve. 

87.  Air-Valve  Seal 

88.  Air- Valve  Cage. 

89.  Valve-Chamber  Cap. 

90.  One   and  One-fourth  inch   Union 

Stud. 

91  One  and   One-fourth  inch   Union 

Nut. 

92.  One  and  One-fourth  inch  Union 

Swivel. 

93  One-inch  Steam-Pipe  Stud. 

94.  Governor  Union  Nut. 

95,  Stuffing  Box. 

90  Stuffing-Box  Nut 

97.  Stuffing-Box  Gland. 

98.  Air-Cylinder  Oil  Cup. 

99  Short  Cap  Screw  (|"xl|") 

100  Long  Cap  Screw  ii"x6^") 

101  Upper  Steam-Cylinder  Gasket 
102.  Lower  Steam-Cylinder  Gasket 

103  Upper  Air-Cylinder  Gasket 

104  Lower  Air-Cyhnder  Gasket. 

105  Dram  Cock. 
lOG  Air  Strainer 

107.  Ojie-mch  Steam-Pipe  Sleeve 

108  Left  Main-Vaiye-Head   Gasket 

109  Riglit  Main-Valve-Head   Gasket 

110  Main- Valve-Head  Bolt  (r'xU") 

111  Cap  Screw  (rx2'). 

112  Cylinder-Head  Plug. 

113.  Packing  and  Cap-Nut  Wrench 

114.  Air-Valve-Seat  Wrench. 
115  Air-Valve-Cage  Wrench 
1 16.  Cap-Screw  Wrench. 


The  accompaixying  cut  illustrates  the  Standard  9  1 .2-uich  Air  Pump,  which  is  usually  located 
on  the  right  side  of  the  locomotive.  A  special  "Left-hand  9  1/2-inch  Air  Pump"  is  also  manufactured 
As  its  name  indicates,  it  is  designed  for  instaUation  on  the  left  side  of  the  locomotive: but  all  its  Darts 
are  interchangeable  with  those  of  the  Standard  Pump,  and  its  steam  and  exhaust-pipe  connections  have 
been  so  arranged  that  it  can  be  substituted  for  the  same  and  used  on  the  right  side  if  desired. 


PLATE  Q6. 

ENGINEER'S  BRAKE  VALVE. 


21    To  EquXzc  Reswvoib 

I'PIPC  TAP 


10 


1 
PLATE  0  6.                                                               1 

So. 

tBNOlNEER'S  BRAKE  VALVE. 

100.   Brake  Vafvc  fBith  Slide- Valve  Peed  Valve,  Oiic*Tuch  Cut-out  Cock  (Fig  0, 

No. 

Plate  G32),  uud  Equalizing  Kcseivoir  (Fig.  4,  PIate*G23)  Complete. 

1.    Brake  V.alve  proper  (without  Feed- Valve  Attachment);  covers  Nos.  2  to  32, 

inclusive. 

No. 

No.                                                                                                                     ! 

2. 

Valve  Body. 

18.    Piston  Valve  (includes  No.  19). 

3. 

Rotary- Valve  Seat. 

19.     Piston  Ring. 

4. 

Bottom  Case. 

20.     Three-eighths  inch  Union  Nut. 

5. 

Bottom  Cap. 

21.    Three-eighths  inch  Union  Swivel. 

6, 

Jam^  Nut. 

22.    Exhaust-Pipe  Fitting. 

7. 

Top' Nut. 

23.     One4nch  Union  Nut. 

8. 

Handle(includes  Nos.9,  lO.and  11 ). 

24.    One-inch  Union  Swivel. 

9. 

Handle  Bolt. 

25.     Holding  Nut. 

10. 

Handle-Bolt  Spring. 

26.    Gauge-Pipe  Fitting. 

11. 

Handle-Bolt  Sct^ew. 

27.    Feed-Vaive-Case  Gasket.                                         i 

12. 

Rotary -Valve  Key. 

28.     Half-inch  Nut. 

13. 

Washer. 

29.     Half-inch  Bolt. 

14. 

Rotary  Valve. 

30.    Feed-Valve  Stud. 

15. 

Gauge-Pipe  Tee. 

3L     Upper  Gasket. 

16. 

One-fourth  inch  Union  Nut, 

32.    Lower  Gasket. 

17. 

One-fourth  inch  Union  Swivel. 

- 

No.  50.    Slide- Valve  Feed  Valve,  complete;  covers  Nos.  61  to  07,  inclusive. 

51. 

^eed- Valve  Body  (bushed). 

60.     Regulating- Valve  Spring. 

52. 

Flush  Nut. 

61.    Jlogulating- Valve  Cap  Nut. 

63. 

Cap  Nut. 

62.    Spring  Box. 

54. 

Supply-Valve  Piston. 

63.     Diaphragm  Ring. 

55. 

Supply  Valve. 

64.     Diaphragm  Spindle. 

56. 

Supply-Valve  Spring. 

65.     Regulating  Nut. 

57. 

Diaphragm  (2  pieces). 

66.    Check  Nut. 

58. 

Supply-Valve-Piston  Spring. 

67.    Regulating  Spring. 

69. 

Regulating  Valve. 

11 

PLATE  F7. 


ONE-INCH    PUMP  GOVERNOR. 


STANDARD  FOR  NINE  AND    ONE-HALF  INCH  PUMPi 


l/PIPE 
*  TAP 


35  36 


«.TD  Pump 


NOTE— When  used  in  conjunction  with  an  Engineer's  Brake  Valve  having  a  Feed  Valve  as  in 
most  instances,  the  Pump  Governor  should  be  piped  to  the  Main  Reservoir  Connection  at  the  Brake 
Valve,  as  indicated  on  Plates  "  F  6"  and  "G6",  when  an  Excess-Pressure  Valve  is  used  in  place  of  a 
Feed  Valve,  however,  the  Governor  is  actuated  by  Train  Line  Pressure,  and  should  be  piped  to  Train 
Line  accordingly. 
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PLATE    F7. 


ONE-INCH  PUnP  GOVERNOR. 


No.  1.    Oiic«lnc1i  Pump  Governor,  complcto. 

Ro. 

No. 

25. 

Steam-Valve  Body. 

35. 

Waste-Pipe  Stud. 

26. 

Steam  Valve. 

36. 

Waste-Pipe  Union  Not 

27. 

Cylinder  Cap. 

37. 

Diaphragm  Body. 

28. 

Governor  Piston  (includes  No.  29). 

38. 

Spring  Box. 

29. 

Piston  Packing  Ring. 

39. 

Cap  Nut. 

30 

Governor-Piston  Nut. 

40. 

Regulating  Nut. 

31. 

Governor-Piston  Spring. 

41. 

Regulating  Spring. 

82. 

Steam-Valve   Cylinder    (includes 

42. 

Diaphragm,  complete. 

No.  35  and  36). 

43. 

Diaphragm  Ring. 

33. 

One-inch  Union  Nut. 

44. 

Union  Nut. 

34. 

One-inch  Union  Swivel. 

45. 

Union  Swivel. 
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PLATE    G  9.        DETAIL  PARTS  OF  ENGINE  AND  TENDER  BRAKE  APPARATUS. 


PLATE   09. 

DETAIL  PARTS  OP  ENfllNB  AND  TENDER  BRAKE  APPARATUS. 


Fig.  1. 
Stondard  Duplex  Air  Oau^e. 

Fig.  2. 
Semaphore  Air  Gauge. 

Fig.  3. 

Oue-inch  by  One-half  inch  Brake- 
Pipe  Air  Strainer,  complete. 

Ho. 

2.  Strainer  Body. 

3.  One-inch  Union  Swivel. 
4     Union  Nut. 

5.  Union  Gasket. 

6.  Strainer. 

Fig.  4. 
One-inch  Steam  Valve,  complete. 

No. 

2.  Hand  Wheel. 

3.  Valve  Stem. 

4.  Packing  Nut. 

5.  Packing  Gland. 

6.  Neck  Piece. 

7.  Union  Nut. 

8.  Valve  Body. 

9.  Union  Swivel.* 

10.  Valve  Stud* 

11.  Hand- Wheel  Screw 

12.  Hand-Wheel  Washer 

13.  Hand-Wheel  Sgcket. 

14.  Steam-Pipe  Swivel. 

Fig.  5. 
Plain  Triple- Valve  Bracket. 


Fig.  6. 
Tender  Drain  Cup,  complete* 


No. 


1.  Tender  Drain  Cup. 

2.  Tender  Drain  Cock. 

Fia.  7. 
Plain  Triple- Valve  Niitple. 

Fig.  8. 

One-inch  by  One  and  One-fourth 
inch  Angle  Fitting. 

Fig.  9. 

Three-fourths  inch  Reservoir  Union, 
-  complete. 


No. 
2. 

Union  Swivel. 

3. 

Union  Nut. 

4. 

Union  Stud. 

Fig  10. 

No. 

2. 

One-inch  Reservoir 
plete. 

Union  Swivel. 

Union*    coin 

3. 

Union  Nut. 

4. 

Union  Stud. 

Ko. 

2. 
3. 

4. 


Fig.  11. 

One  and  One-fourth  inch  Reservoir 
Union,  complete. 

Union  Swivel. 
Union  Nut. 
Uoion  Stud. 
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PLATE  G14. 


PRESSURE  HEADS  FOR  BRAKE  CYLINDERS. 


II 


I 


EZ3 


Fig.  a. 


Fig.  9. 


IfrlPCTAP 


^ 


Gn 


Fig.  4. 


JfplPt   TAP--0 


Fig.  6. 


X^t 


p^^p.Lq) 


Fig.  6. 


EXPLANATION  OF  TYPES  ILLUSTRATED. 

Fig.  1.  Type  0 — Plain  Head. 

Fig.  2.  Type  P— Plain  Head  with  Slack  Adjuster  Lug. 

Fig.  3.  Type  Q, — Bracket  Head. 

Fig.  4.  Type  R — Quick-Action  Triple  Valve  Head. 

Fig.  5.  Type  S — Quick-Action  Triple  Valve  Head  with  Slack  Adjuster  Lug. 

Fig.  0,  Type  T—Quick-Action  Triple  Valve  Head  with  Bracket. 
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PLATE  Pis. 


STANDARD  PUSH-DOWN  TYPE  DRIVER-BRAKB  CYLINDERS. 

OUTER   FLANGES   FULL. 


No. 
2. 

3. 

4. 
5. 
6. 

T 
(  . 

8. 


Cylinder  Body. 

Piston  and  Rod  (includes  Follower 

Studs  and  Nuts). 
Non-Pressure  Head. 
Pressure  Head. 
Release  Spring. 
Cylinder-Head  Bolt  and  Nut. 
Cylinder  Gasket. 


Cylinder  No. 

Diameter. 

stroke. 

11 

8 

in. 

X 

7  in. 

13 

12 

<t 

z 

8  « 

15 

12 

tc 

X 

10  " 

30 

10 

(( 

z 

6  " 

33 

8 

<« 

X. 

6  " 

35 

10 

«( 

X 

10  " 

39 

12 

(i 

X 

12  " 

42 

14 

«t 

X 

12  *• 

47 

16 

<i 

X 

12  •• 

48 

6 

4( 

X 

8  " 

49 

12 

t( 

X 

7  " 

50 

13 

<( 

X 

12  •' 

51 

10 

t( 

X 

6  *' 

55 

10 

<t 

X 

8  " 

66 

6 

(( 

X 

6  " 

99 

10 

(( 

X 

12  *• 

OUTER 

FLANGES   REOIOVED. 

Cylinder  No. 

Diameter. 

stroke. 

22 

8 

in. 

X 

7  in. 

31 

10 

<( 

X 

6  " 

36 

10 

« 

X 

10  " 

40 

12 

« 

X 

12  " 

44 

8 

(1 

X 

6  " 

77 

6 

(t 

X 

6  " 

88 

10 

« 

X 

8  " 

No. 

9.     Cross 

Head 

(select 

kind 

desired 

from 

Plate  F22). 

10.     Follower. 

11      Packir 

ig  Leather. 

12.     Packing  Ex 

pander. 

13.    Follower  Stud  and  Nut. 

14.    Oil  Plug. 
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PLATE  F17. 


STANDARD  PUSH-UP  TYPE  DRIVER-BRAKE  CYLINDER5. 


7    >^'Plf>C  TAP 


;i'PrP£TAP 


OUTER  FLANGES  PULL. 


OUTER  FLANGES  REMOVED. 


Cylinder  No.            Diameter. 

stroke. 

Cjflinder  No.            Diameter.                                    Stroke. 

16              Sin. 

X            7  in. 

17             8  in.           X            7  in. 

18            10  " 

X            8  " 

19            10  «              X      .      8  ** 

^3            12  '* 

X          10" 

46            12  " 

X            8  " 

■      - 

Ho. 

No. 

2.     Cylinder  Body. 

8.    Cylinder  Gasket. 

3.     Piston    and    Rod 

(includes   Fol- 

9.     Cross   Head   (select  kind   desire^ 

lower  Studs  and  Nuts). 

from  Plate  F  22) . 

4.     Pressure  Head. 

10.    Follower. 

5.    Non-Pressure  Heac 

11.     Packing  Leather. 

0.    Follower  Stud  and  Nut. 

J2.    Packing  Expander. 

7.    Cylinder-Head  Bolt  and  Nut, 

13.    Oil  Plug. 
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PLATE  F19. 


STANDARD  TYPE  ••  B  "  PUSH  DRIVER-BRAKE  CYLINDERS. 


\v<^^vvv\v^v^^^^^vv\\^^\^\^\^^ 


^JAIL^^P 


'//?MfW. 


r — n 


s<.<-^\\\\\\\\\\\\\\\\^^^^^ 


w\TrnnTW\\TTn\ 


OUTER  FLANGES  PULL. 


Cylinder  No. 

11-B 
13-B 
15-B 
21-B 
33-B 
35-B 
39-B 
42-B 
47-B 
48-B 
49-B 
5  OB 
5  IB 
55-B 
90-B 


DIamtter. 

Sin. 
12  ♦* 
12  " 
14  " 

8  " 
10  " 
12  « 
14  " 
16  '* 

6  " 

12  " 

13  ♦• 
10  " 
lO" 
10" 


X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


stroke. 

7  in. 

8  " 
10  " 
10    * 

6  •• 
10  " 
12  " 
12  " 
12  " 

8  " 

7  " 
12  " 

6  " 

8  " 
12   '* 


OUTER  FLANGES  REMOVED. 


Cylinder  No. 

22-B 
36-B 
44-B 
88-B 


Diameter. 

8  in. 
10  *• 

8  " 
10  " 


X 

X 
X 


stroke. 

7  in. 
10  " 

6  *• 

8  « 


Vo 


2.  Cylinder  Body. 

3.  Piston  and   Rod  (includes  No.  9, 

and  Follower  Studs  and  Nuts). 

4.  Non-Pressure  Head. 

5.  Pressure  Head. 

6.  Release  Spring. 

7.  Cylinder-Head  Bolt  and  Nut. 

8.  Cylinder  Gasket. 

9.  Push-Rod  Holder.. 


No. 

10.  Follower. 

11.  Packing  Leather. 

12.  Packing  Expander. 

13.  Follower  Stud  and  Nut. 

14.  Push     Rod,    complete     (include* 

Nos.  15  and  16). 

15.  Oil  Plug. 

16.  Push-Rod-Holder  Pin,  with  Cotter 

17.  Push-Rod  Pin,  witJi  Cotter. 
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PLATE  F20. 


STANDARD  TYPE  **C»  PUSH  DWVER-BRAKB  CYUNDERS. 


0T7TEB   FLANaES  FULL. 


OUTER  FLANGES  BEMOVED. 


Cylinder  No. 

Diameter. 

stroke. 

Cylinder  No. 

Diemelef. 

Strektk 

11-C 

Sin. 

X 

7  in. 

22-0 

8  in. 

X 

7  In. 

13-C 

12  " 

X 

8" 

31-0 

10  " 

z 

6  " 

15-0 

12  " 

z 

10" 

36-0 

10  '• 

z 

10" 

21-C 

14  " 

z 

10" 

44-0 

8" 

z 

6  " 

30-0 

10" 

z 

6" 

88-C 

10" 

z 

8" 

33-0 

8" 

X 

6  " 

95-0 

10" 

z 

10" 

39-0 

12  " 

z 

12  " 

42-0 

14" 

z 

12  " 

55-0 

10  " 

z 

8  ** 

99-0 

10" 

z 

12  " 

No. 

No. 

2.    Cylinder  Body. 

8. 

Cylinder  Gasket. 

3.    Piston  and  Rod  (includes  Follower 

9. 

Follower  Stud  and 

Nut. 

Studs  and  Nuts). 

10. 

Follower. 

4.    Non-Pressure  Head 

11. 

Packing  Leather. 

5.    Pressure  Head. 

12. 

Packing  Expander. 

6.    Push 

Rod,  complet( 

). 

13. 

Oil  Plug. 

7.    Cylinder-Head  Bolt  and  NuU 
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PLATE   F21. 


5TANDAK0  TYPE  "D"    ENOINE-TRlfCK  BRAKE   CYUISDERS. 


8     12  Jl 


11-D 
35-D 
43-D 
48-D 
49-D 
55-D 
66-D 
99-D 


z 

z 
z 

X 

z 
z 


7 

10 

12 

8 

7 

8 

6 
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in. 


ro. 

2. 

3 


Cylinder  Body. 

PistoD     and    Rod    (inelndes    No. 

9,    and     Follower     Stods    and 

Nuts). 
Pressure  Head. 
Non-Pressure  Head. 
Release  Spring. 
Cylinder-Head  Bolt  and  Not. 
Cylinder  Gasket. 
Push-Rod  Holder. 


10. 

11. 

12. 

13. 

U. 

15. 
16. 
17. 


Follower. 

Packing  Leather. 

Packing  Expander 

Follower  Stud  and  Nut. 

Push  Rod,  complete  (includes  Nos. 

15  and  16) 
OU  Plug. 

Push-Rod-Holder  Pin,  with  cotter. 
Posh-Rod  Pin,  with  cotter. 


PLATE    F  22.        PISTON  CROSS  HEADS  FOR  DRIVER-BRAKE  CYLINDERS 


^ 


'q_o: 

C7 


-i<-->4 


CO 


70 


if'-' 

7.1 


|ri->» 


73 


..i-,. 


l-ir'4 


i@ 


(o^) 
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@l 


78 


® 


v£^ 


79 


fi-tn 

80 

:  1 

=r<^ 

'--f  — 

if" 


© 
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PLATE   Q23.      RESERVOIRS. 


Tig.  1. 


Pig.  5. 


Pig.  2. 


Fig.  3. 
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PLATE  Q23. 


Pio.  1 


RESERVOIRS. 

Main  Reservoirs  of  the  type  illustrated,  and  of  any  desired  length,  are 
manufactured  of  the  following  standard  diameters  in  mcnes,  outsiJe 
measurement;  viz.,  16,  181,20*.  22J,  24i,  26^  28*.  30^  32^  34^,^ 
36^  To  ascertain  approximate  capacity  in  cubic  inches,  multiply 
the  square  of  the  inside  diameter  (which  is  ^  inch  less  than  the 
size  specified)  by  .7854,  and  the  product  by  the  length,  less  an 
allowance  of  three  inches  to  cover  flanges. 

Main-Reservoir  capacity  for  Passenger  Engines  should  not  be  less  than 
20,000  cubic  inches,  and  for  Freight  Engines,  not  less  than  40,000 
cubic  inches. 


Fio  2.    < 


Standard  Auxiliary  Reservoirs  of  the  type  illustrated  are  manufactured 
in  the  following  sizes.<aud  for  use  in.counection  with  the  Brake 
Cylinders  specified  : 

10-in.  by  24-in.,  for  8-in.  Tender  and  Truck-Brake  Cylinders. 

10   "  by  33  "      "    8-in.  Driver-Brake  Cylinders. 

12  "  by  33  ".     "  10-in.  Brake  Cylinders  of  all  kinds. 

14   •'  by  33  "      "  12-in.      "  "  "  " 

16   "  by  33  "      '•  14-in.      "  "  "  " 

Auxiliary  Reservoirs  are  tapped  for  pipe  connections  as  follows : 

10-in.  by  24-in  ,  for  ^-inch  pipe,  all  others  for  5^-inch  pipe. 


FiQ.  3. 


(      Special  Auxiliary  Reservoir  of  the  type  illustrated,  18>^-in.  b^  41-iD. 
(  For  16-inch  Driver-Brake  Cylinders.     Tapped  for  ^-inch  pipe.' 


(      Equalizing  Reservoir,  10-in.  by  12-in.     For  use  in   connection  with 
(         Engineer's  Brake  Valve.    Tapped  for  ^-incb  pipe. 


Fio.  4 

Fig.  5.    ^      Reservoir  Drain  Cock 
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PLATE      0  34.  PLAIN  TRIPLE  VALVE. 

FOR  8-INCH,  AND   lO-lNCH  CYLINDERS 


^.    Ol 


y^lPE  TAP 
TO  AUXILIARY  RESERVOIR  * 


j^'PiPE  T^p 

TO  TRAIN  PIPE 
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PLATE  0  24. 
PLAIN  TRIPLE  VALVB, 

rOR  e-INCH,  AND   10-INCH  CYLINDERS. 


KOr  1.    *<G  24"  Plain  Triple  Valve,  complete. 


2.  triple-Valve  Body  (bushed) 

3.  Cylinder  Cap. 

4.  Cap  Nut. 

5.  Piston  (includes  No.  12) 

6.  Slide  Valve. 

7.  Graduating  Valve. 

8.  Graduating  Stem. 


No. 

9.  •Graduating  Spring. 

10.  Graduating-Stem  Nut. 

11.  Cylinder  Gasket. 

12.  Packing  Ring. 
14.  Bolt. 

18.  Slide- Valve  Spring. 


♦GRADUATING  SPRING  SPECIFICATIONS.   Phosphor-Bronze  Spring  Wire. No.  1 4  B.  W 
O.;  xHn  inches  In  diameter:  12  coils  .  2  1/2  inches  free  height .  ||  inches  inside  diameter 
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PLATE    F  25.  PLAIN  TRIPLE  VALVE. 

FOR  la-INCH.  14-lNCH.  AND  ie(-INCH  DRIVER-BRAKE  CYLINDERS. 


TO    AUXILIARY  RESERVOIR 


i'PiPCTAP  . 
to  TRAIN  PiPS 


NOTE.-The  "F25"  Plain  Triple  Valve  should  be  used  with  12-inoh,  14-lnoh,  and  ld-in(A 
Driver-Brake  Cylinders,  with  or  without  Truf.k  Brake ;  and  tor  no  other  purpose. 
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PLATE   F25. 


PLAIN  TRIPLE  VALVE. 


FOR   12'INCH.   14'INCH.    AND     16-INCH    DRIVER-BRAKE    CYLIN0£»»9k 


No.  1.    "P25"  Plain  Triple  Valve,  complete. 


Ho. 

20.  Triple- Valve  Body  (bushed). 

21.  Cylinder  Cap. 

22.  Cap  Nut. 

23.  PistoQ  (includes  No.  30). 

24.  Slide  Valve. 

25.  Graduating  Valve. 
^6.  Graduating  Stem. 


No. 

27. 
2S. 
29. 
30. 
31. 
32.    Slide- Valve  Spring.. 


Graduating  Spring. 
Gradual! ng-Stem  Nut. 
Cyliiider  Gasket. 
Packing  Ring. 
Bolt  and  Nut. 
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PLATE    0  36. 


^-«pe 


TENDER-BRAKE    CYLINDERS. 


12     l» 


No.  1.    Tendcr-Bralie  Cylinder,  complete. 


Ho. 
2. 
3. 

Cylinder  Body. 

Piston    and    Rod    (includes    Fol- 
lower Studs  and  Nuts). 

No. 
7. 

8. 
9. 

4. 

Non-Pressure  Head. 

10. 

*5. 

Pressure  Head. 

11. 

6. 

Follower. 

12. 

Packing  Leather. 
Packing  Expander 
Release  Spring 
Follower  Stud  and  Nut 
Cylinder-Head  Bolt  and  Nut. 
Cylinder  Gasket. 


*  NOTE.-For  locomotive  tenders,  the  light  weight  of  which  does  not  exceed  35,000  pounds,  use 
ths  8-inch  Tender-Brake  Cylinder;  for  tenders  of  greater  weight,  use  the  10-inch  size  The  style  o< 
cylinder  head,  illustrated  above,  viz..  "Plain  Head,  with  Slack-adjuster  Lug,"  is  considered  standard. 
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PLATE     F27.    QUICK=ACTION  PASSENGER  TRIPLE  VALVB. 


TO    AUXILlARV 
flESEPVOiR 


TO    BRAKE    CVLiNDEB 


TO    TRAIN   PIPE- 


NOTE— The  "F 27 "Triple  Valve  should  be  used  in  connection  with  the  following  apparatus 
only: 

Passenger-Car  Brake  Cylinders,  10  inches  AND  LESS  in  diameter ; 

High-Speed  Tender-Brake  Cylinders,  10  inches  in  diameter. 

Though  similar  in  appearance,  this  valve  differs  essentially  from  the  "  F  36,"  or  Freight  Triple- 
Valve,  and  should  never  be  employed  in  connection  with  Freight-Car  Brakes.  In  common  with  the 
other  Passenger  Triple.  "  F  29j"  it  may  ba  distinguished  from  the  Freight  Triple  by  the  fact  that  it  has 
but  one  exhaust  outlet  while  the  "  F  36  "  Valve  has  two.  The  three  Quick-Action  Triple-Valves  may  be 
identified  also  by  the  bore  of  the  Slide- Valve  Bush  which  measures  1  3/8  inches  in  the  "F  27."  1  3/4 
Inches  in  the  "  F  29,"  and  11/4  inches  in  the  "  F  36  "  Valve. 
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PLATE  F27. 


QUICK-ACTION  PASSENGER  TRIPLE  VALVE. 


No.  1.    "  P  27  '♦  Quick-Action  iE>assen{,'er 

So. 

No. 

3. 

Triple-Valve  Body  (bushed). 

17. 

3. 

Slide  Valve. 

18. 

4. 

Piston  (includes  No.  5). 

19. 

5. 

Packing  Ring. 

20. 

6. 

Slide-Valve  Spring. 

21. 

7. 

Graduating  Valve. 

22.  * 

8. 

Emergency-Valve  Piston. 

23. 

9. 

Emergency-Valve  Seat. 

24. 

10. 

Emergency  Valve. 

25. 

11. 

Rubber  Seat. 

26. 

12. 

Check- Valve  Spring. 

'27. 

13. 

Check-Valve  Case  (bushed). 

28. 

14. 

Check-Valve-Case  Gasket. 

29.    1 

15 

Check  Valve. 

30. 

16. 

Strainer. 

Union  Nut. 
Union  Swivel. 
Cylinder  Cap. 
Graduating-Stem  Nut. 
Graduating  Stem. 
*Graduating  Spring. 
Cylinder-Cap  Gasket. 
Bolt  and  Nut. 
Half-inch  Cap  Scre.w. 
Half-inch  Plug. 
Union  Gasket. 
Emergency- Valve  Nut» 
Cotter  Pin. 

Emergency^ Valve  Piston  Packing 
Eing. 


*  GRADUATING  SPRING  SPECIFICATIONS :  Eight  one  "hundredths  (tI:;)  inches  djametar, 
kickeled  Steel "  Piano  "  Wire ;  1 3  1/4  coils  ;  2  5/8  inches  free  height ;  ||  inch^  lifiside  diaiilfiter. 
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PLATE  F38. 


TEN^NCH  PAS5BNaBR°CAR  BRAKE  CYLINDERS. 


No.  1.    Teu-inch  Passenger- Car  Brake  Cylinder,  complete. 


flo. 

2.  Cylinder  Body. 

3.  Piston  and  Rod  (includes  Follower 

Studs  and  Nuts). 

4.  Non-Pressure  Head. 

6.  Pressure  Head(includes  2  of  No.  14). 

6.  Cross  Head. 

7.  Cylinder  Gasket. 
&  Follower. 


No. 

9.  Packing  Leather. 

10.  Packing  Expander. 

H.  Follower  Stud  and  Nut. 

12.  Helease  Spring. 

13.  Cylinder-Head  Bolt  ^d  Nul. 

14.  Triple-Valve  Bolt  and  Nut. 

15.  Triple-Valve  Gasket. 

16.  Half-inch  Plug. 
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PLATE    F29.    QUICK-ACTION  PASSENGER  TRIPLE  VALVE. 


TO  TRAIN    PIPE 


NOTE.— The  "  F  29  "  Triple  Valve  should  be  used  in  connection  with  Passenger-Car  Brake 
Cylinders,  12  and  14  inches  in  diameter. 

Though  similar  in  appearance  this  valve  differs  essentially  from  both  the  "F27  "  and  "F36" 
Triples,  and  should  never  be  employed  except  as  specified.  It  may  be  easily  recognized  by  means  of  the 
letter  "  O "  cast  on  the  valve  body.  'In  common  with  the  other  Passenger  Triple,  "F27,"  it  may  be 
distinguished  from  the  Freight  Triple  by  the.  fact  that  it  has  but  one  exhaust  outlet  while  the  "  F  36 ' 
valve  has  two.  The  three  Quick-Action  Triple-Valves  may  be  identified  also  by  the  bore  pf  the  Slide- 
Valve  Bush  which  measures  13/8  inches  in  the  "  F  27."  1  3/4  inches  in  the  "  F  29,"  and  11/4  inches  in  the 
"F  36  "Valve. 
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PLATE  F29. 


QUICK-ACTION  PASSENGER  TRIPLE    VALVE. 


No.  1.    "F  29"  Quick- Action  Passenger  Triple  Valve,  conipIete» 


No. 

No. 

2. 

Triple-Valve  Bo<iy  (bushed). 

17. 

3. 

Slide  Valve. 

18 

4, 

Piston  (includes  No.  5). 

19. 

5. 

Packing  Ring. 

20. 

6. 

Slide-Valve  Spring. 

21. 

7. 

Graduating  Valve. 

22. 

8. 

Emergency-Valve  Piston. 

23. 

9. 

Emergency-Valve  Seat. 

24. 

10. 

Emergency  Valve. 

25. 

U. 

Rubber  Seat. 

26. 

12. 

Check-Valve  Spring. 

■  27. 

13. 

Check-Valve  Case  (bushed). 

28. 

14. 

Check-Valve-Case  Gasket. 

29. 

15. 

Check  Valve. 

3Q. 

16. 

Strainer. 

Union  Nut. 
Union  Swivel. 
Cylinder  Cap. 
Gradviating-Stem  Nut. 
Graduating  Stem. 
'Graduating  Spring. 
Cylinder-Cap  Gasket. 
Bolt  and  Nut. 
Half-inch  Cap  Screw. 
Half-inch  Plug. 
Union  Gasket. 
Emergency- Valve  Nut. 
Cotter  Pin. 

Emergency- Valve  Piston  Packing 
Ring_. 


♦  GRADUATING  SPRING  SPECIFICATIONS:  Eight  one  hundredths  (rfij)  inches  diameter 
NU^eled  Steel  "  Piano  "  Wire  :  1 3  1/4  coils ;  2  5/8  inobes  free  height ;  ||  inches  inside  diameter. 
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PLATE    F30. 


TWELVE=INCH  PASSENGER=CAR  BRAKE  CYLINDER. 


:±=S» 


No.  I.    Twelve-inch  Passenger-Car  Brake  Cylinder,  complete. 


Packing  Leatlier. 
Packing  Expander. 
Follower  Stud  and  Nut. 
Kelease  Spring. 
Cylinder-Head  Bolt  and  Nut. 
Triple- Valve  Bolt  and  Nut. 
Triple-Valve  Gasket. 
Triple-Valve  Stud  and  Nut. 
Half-inch  Plug. 


No. 

No. 

2. 

Cylinder  Body. 

9. 

3. 

Piston  and  Rod  (includes  Follower 

10 

Studs  and  Nuts). 

11. 

4. 

Non-Pressure  Head. 

12. 

5. 

Pressure  Head  (includes   No.  16, 

13. 

and  2  of  No.  14). 

14. 

6. 

Cross  Head. 

15. 

7. 

Cylinder  Gasket. 

16. 

6. 

Follower. 

17. 
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PLATE   F31. 


FOURTEEN-INCH  PASSENGER-CAR  BKAKE  CYLINDER. 


No.  1.    Fourteen-inch  Passenger-Car  Brake  Cylinder,  complete. 


No. 

2. 
3. 

-  4. 
5. 

6. 

7. 


Cylinder  Body. 

Piston  and  Rod  (includes  Follower 

Studs  and  Nuts) 
Non-Pressure  Head. 
Pressure   Head  (includes  No.   16, 

and  2  of  No.  14). 
Cross  Head. 
Cylinder  Gasket. 
Follower. 


No. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 


Packing  Leather. 
Packing  Expander. 
Follower  Siud  and  Nut. 
Release  Spring. 
Cylinder-Head  Bolt  and  Nut. 
Triple- Valve  Bolt  and  Nut. 
Triple-Valve  Gasket. 
Triple-Valve  Stud  and  Nut. 
Half-inch  Plug. 
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PLATE    0  32,     DETAIL  PARTS  OF  PASSENQER-CAR  BRAKE  APPARATUS. 


Fiff.  1. 


^rjm,7!^>mm7Tr^^rm777mz^^ 


Fig.  2. 


Fig.  4. 


Fig.  6. 


Fig.  6. 


TJtf> 


Jk"pipe 

"•  TAP 


Pfjf.  7. 


I'PIPE 
'    TAP 

Fig.  d^ 


2=3 
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PI-ATE  G3^. 


DETAIL  PARTS  OP  PASSENGER-CAR  BRAKE  APPARATUS. 


Fio.  1. 

Standard  One-inch  Hose  and  Coupling, 
complete. 

Hose  22  inches  long  (order  in  pairs. ) 


Fig.  2. 

Standard  Oue-inch  Hose  CoupUog  (or- 
der in  pairs). 
No. 

1.  Hose-Coupling  Case. 

2.  Hose-Coupling  Packing  Ring. 

Fig.  3. 

Ooe-inch  by  One   and  One-fourth  Inch 
Hose  Nipple. 

FlO.  4. 
One-inch  Hose  Clamp,  complete. 

No. 

1.  One-inch  Hose  Clamp. 

2.  One-inch  Hose-Clamp  Bolt. 

Fig.  6. 

One-incih  by  One  and  One-fourth  inch 
Angle  Cock,  complete. 

So. 
1. 

2." 

3. 

4. 

5. 

6. 


Angle-Cock  Body. 
Angle-Cock  Key. 
Angle-Cock  Cap. 
Angle-Cock-Key  Spring. 
Angle-Cock  Handle. 
One    and  One-fourth  inch  to  One- 
inch  Reducer. 


Fio.  6. 
One-Inch  Cut-out  Cock,  complete. 


No. 

76. 

Cock  Body. 

77. 

Cock  Key. 

78. 

Cock  Cap. 

79. 

Key  Spring 

80. 

Handle. 

Fio.  7. 

Conductor's  Yalve,  complete. 

No. 

2.  Valve  Body. 

3.  Valve  Key. 

4.  Valve  Cap. 

5.  Key  Spring. 

6.  Key  Stop. 

7.  Key  Escutcheon. 

8.  Valve  Handle. 

9.  Kev  Nut. 


Fio.  8. 

One-inch  Brakife-PIpe  Air  Strainer, 
complete. 

Strainer  Body. 
One-inch  Union  Swivel. 
Union  Nut. 
Union  Gasket. 
Strainer. 

Fio.  9. 
One-inch  Dummy  Coupling. 


No. 

2. 
3. 
4. 
5. 


41 


PLATE  F  33. 

Westinghouse  Standard  Train  Air-Signal  Equip- 
ment.— Opposite. 
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SIQNAL  EQUIP 


'3  TAP 


PLATE   F33. 


STANDARD  TRAIN  AIR-SIQNAL  APPARATUS* 


No. 
2. 

8. 
4. 
5. 
6. 

7 


Fig. 1. 
Oar  Discharge  Valve,  complete. 


Vo. 

2. 

Discharge-Valve  Body. 

3. 

Discharge-Valve  Stem. 

4. 

Discharge-Valve  Spring. 

5. 

Discharge- Valve  Handle. 

6. 

Stop  Pin. 

7. 

Cap  Nut. 

8. 

Union  Nut. 

9. 

Union  Swivel. 

,10. 

Union  Gasket. 

F10.2. 

Signal  Valve,  comitlete. 

Fig.  3.    • 

*Iinii>pove<l  Reducing 
pl^te. 


Valve,   com* 


Reducjng-Valve  iBody  (bushed). 
Spring  Box. 
Supply  Valve. 
Supply- Valve  Cap  Nut. 
Supply-Valve  Spring. 
Reducing-Valve  Piston    (includes 
No.  8). 


8.  Piston  Packing  Ring 

9.  Piston  Nut. 

10.  Piston  Rod. 

11.  Diaphragm  (two  pieces). 

12.  Diaphragm  Ring 

13.  Regulating  Spring. 

14.  Regulating  Nut. 

15.  Check  Nut. 

16.  Cock  Cap  Nut. 

17.  Cock  Spring. 

18.  Union  Nut. 

19.  Union  Swivel. 

20.  Union  Gasket. 


♦The  improved  Reducing  Valve  is  adjusted 
to  govern  Train  Signal-Pipe  Pressure  AT  A 
MAXIMUM  OF  40  POUNDS  PER  SQUARE 
INCH,  and  any  necessary  readjustment  must 
be  made  for  that  pressure  in  order  to  secure  the 
best  results. 


Fig.  4. 
Signal  Whistle,  complete. 
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PLATE   Q34.     DETAIL  PARTS  OF  TRAIN  AIR-SIGNAL  APPARATUS^ 


Pig.  I. 


Fig.  3. 


Pig.  2. 


Pig.  4. 


24^L^ 


Pig.  5. 


Pig.  0. 


VPiPt 


TAP 


a?pipe 

■'*  TAB 


TAP 


-\         MAIN  SIC^MAL 
"^  PIPE 


J 


MAIN  SIGNAL 
"    PIPE 


■2  TAP 
TO  CAR  OrSCHARG£  VAiyt 

Pig,  7. 


Pig.  & 


Pig.  8. 


44 


PLATE  G34. 


DETAIL  PARTS  OF  TRAIN  AIR-SIGNAL  APPARATUS. 


Fig.  1. 

Standard    Signal   Hose  and  Conpling. 
complete. 

One-inch  Hose,   22  inches   long  with 
fittings  for  f-inch  pipe. 

Fig.  2. 

Standard  Signal  Hose  Coupling,  com- 
plete (order  in  pairs). 
Bo. 

1.  Signal  Hose-Coupling  Case. 

2.  Signal     Hose  -  Coupling     Packing 

Ring. 

Fig.  3. 
Signal  Hose  Clamp,  complete. 

No. 

1.  Signal  Hose-Clamp  Body. 

2.  Signal  Hose-Clamp  Bolt. 

Fig.  4. 

One -inch  by  Tbree-fonrths  Inch   Hose 
Nipple. 

Fig.  5. 
Three-fourths  inch  Angle  Fitting. 

Fig.  6. 
One-half  inch  Cut-ont  Cocic,  complete. 

No. 

2.  Cock  Body. 

3.  Cock  Key. 

4.  Cock  Cap. 

5.  Key  Spring, 

6.  Cock  Handle. 


Fig.  7. 

Three-fourths    inch     Signal-Pipe 
Strainer,  complete. 


Air 


No. 

2. 
3. 
4. 
5. 
6. 


Strainer  Body. 
Union  Swivel. 
Union  Nut 
Union  Gasket. 
Strainer. 


Fig.  8. 
Three-fourths  inch  Cock,  complete. 


No. 

2. 

Cock 

Body. 

3. 

Cock 

Key. 

4. 

Cock 

Cap. 

5. 

Key 

Spring. 

6. 

Cock 

Handle. 

Fig.  9. 

Signal  Dummy  Coupling. 
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PLATE  a  35. 

Westinghouse  Standard  Freight  Car  Brake 
Equipment. — Opposite. 
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:ar  brake  e< 


6. 
.Y 
IS 


PLATE  Q3S-  WESTINQHOUSE  STANDARD  FREIGHT    CAR  BRAKE   EQUIPMENT. 


\\lj^_''^___ a||,_.  _|i 


EXPLANATION  OF  TINTS. 
Stanoaro  QyicK-Aciioff  Automatic    Brake   flp- 

JUS     FURNISHED    WITH    COMPLETE    FfiElfiHT-CAR 

Equipments— ''SCHEOULE  H-1'— shown  in  'Orange 


PLATE    F  36.      QUICK=ACTION  FREIGHT  TRIPLE  VALVE. 


2E 

L 

TO      AuXILIARV 
RESERVOIR 


TO    BFiAKE    CYUNOtf 


TO    TRAIN    PIPE 


NOTE.—"  F  36  "  Triple  Valves  should  be  used  in  connection  with  the  following  apparatus  only  1 

Freight-Car  Brake  Cylinders,  6  inches  and  8  inches  in  diameter. 

High-Speed  Tender-Brake  Cylinders,  8  inches  in  diameter. 

Though  similar  in  appearance,  this  valve  differs  essentially  from  both  the  Passenger  Triple 
Valves,  and  should  never  be  employed  except  as  specified.  It  may  be  distinguished  from  the  "F37" 
and  "  F  29"  Quick- Action  Triples  by  the  fact  that  it  has  TWO  exhaust  outlets  (one  of  which  is  plugged); 
and  also  by  the  bore  of  its  Slide-Vaive  Bush,  which  is  1  1/4  inches  in  diameter. 
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PLATE  F  36. 


OUICK^ACTION  FREIGHT  TRIPLE  VALVE. 


No.  1.    "  F  36  "  Quick-Action  Freig 

No. 

No. 

2. 

Triple- Valve  Body   (bushed). 

17. 

3. 

Slide  Valve. 

18. 

4. 

Piston  (includes  No.  5). 

19. 

5. 

Packing  Ring. 

20. 

6. 

Slide-Valve  Spring. 

21. 

7. 

Graduating  Valve. 

■22. 

8. 

Emergency-Valve  Piston, 

23. 

9. 

Emergency-Valve  Seat. 

24. 

10. 

Emergency  Valve. 

25. 

11. 

Rubber  Seat. 

26. 

12. 

Check- Valve  Spring. 

21. 

13. 

Check-Valve  Case. 

28. 

14. 

Check-Valvc-Case  Gasket. 

29. 

15. 

Check  Valve. 

30. 

16. 

Strainer. 

Union  Nut. 
Union  Swivel. 
Cylinder  Cap. 
Graduating-Stem  Nut, 
Graduating  Stem. 
22.  *Graduating  Spring. 
Cylinder-Cap  Gasket. 
Bolt  and  Nut. 
Half-inch  Cap  Screw. 
Half-inch  Plug. 
Union  Gasket. 
Emergency-Valve  Nut. 
Cotter  Pin. 
Plug  for  Exhaust  Outlet. 


♦GRADUATING  SPRING  SPECIFICATIONS  :   Forty-nine  one  thousandths  {rJoff)  inches  dlam 
eter.  Nickeled  Steel  "  Piano  "  'Wire  ,  1 6  coils  ,2  3/4  inches  free  height ;  if  inches  inside  diameter 
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PLATE    F37. 

NARROW-QAUQE  FREIGHT-CAR  BRAKE  CYLINDER  AND  AUXILIARY  RESERVOIR 
COMBINED,  WITH  ••F36"  TRIPLE  VALVE. 


NOTE.— The  "F37"  Brake  Apparatus  illastrated  above  is  furnished  with  "Schedule  H-4"  foi 
freight  cars,  the  light  weight  of  which  does  not  exceed  16,000  pounds.  The  Brake  Cylinder  is  6 
inches  in  diameter  by  8  inches  stroke. 


No.  1.    Narrow-Gaugre  FreigHt-Car  Brake  Cylinder  and  Auxiliary  Reservoir 
Combined,  with  *'  F  36  "  Triple  Valve,  complete. 


V*. 

No. 

2. 

Cylinder  Body. 

9. 

3. 

Piston    and    Rod    (includes    Fol- 

10. 

lower  Studs  and  Nuts). 

11. 

4. 

Non-Pressure  Head. 

12. 

6. 

Follower  Stud  and  Nut. 

13. 

6. 

Follower. 

14. 

7. 

Packing  Leather. 

15. 

8. 

Packing  Expander. 

Release  Spring. 

Reservoir(iDcludes  Nos.  11  and  12). 

Drain  Plug. 

Reservoir  Stud  and  Nut. 

Cylinder-Head  Bolt  and  Nut. 

Cylinder  Gasket. 

Triple- Valve  Gasket. 
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PLATE    F38. 

NARROW-GAUGE  FREIGHT-CAR  BRAKE  CYLINDER  AND  AUXILIARY  RESERVOIR, 
DETACHED,  WITH  "F36"  TRIPLE  VALVE. 


1"  PIPE. 


G 


Cr^ 


U? 


(On 


0 


NOTE.-The  "F  38 "Brake  Apparatus  Illustrated  above  is  furnished  with  "Schedule  H-5"  for 
Freight  Cars,  the  light  weight  of  which  does  not  exceed  15,000  pounds,  but  the  construction  of  which 
prevents  the  application  of  the  combined-cylinder-and-reservoir  type  of  bredte  illustrated  on  Plate 
"F  37."  The  Braise  Cylinder  is  6  inches  in  diameter  by  8  inches  stroke. 


Narrow«Gauge  Freight-Car  Brake  Cylinder  and  Auxiliary  Beservolr  Dotached» 
witli  "F 36"  Triple  Valve,  complete. 


No. 

No. 

1. 

Brake  Cylinder,  complete. 

9. 

2, 

Cylinder  Body. 

10. 

3. 

Piston  and  Rod  (includes  Follower 

11. 

Studs  and  Nuts). 

12. 

4. 

Back  Head. 

13. 

6. 

Follower  Stud  and  Nut. 

6. 

Follower. 

14. 

7. 

Packing  Leather. 

15. 

8. 

Packing  Expander. 

16. 

Release.Spring. 

CyJinder  Gasket. 

Cylinder-Head  Bolt  and  Nut. 

Pressure  Head. 

Special   Auxiliary   Reservoir  (in« 

eludes  Nos.  14  and  10), 
Drain  Plug. 
Triple-Valve  Gasket. 
Reservoir  Stud  and  Nut. 
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PLATE  F39. 

"TWIN-CYLINDER"  FREIGHT^AR  BRAKE  APPARATUS  WITH  AUXILIARY 
RESERVOIR  DETACHED,  AND  ••F36"  TRIPLE  VALVE. 


NOTE.-The  "F  39"  Brake  Apparatus  illustratecl  above  is  furnished  with  "  Schedule  H-6  "  for 
freight  cars,  the  weight  and  construction  of  which  prevents  the  use  of  a  single^cylinder  brake,  either  of 
the  combined  or  detached  type.  Each  of  the  cylinders  illustrated  is  6  inches  in  diameter  by  8  inches 
stroKd. 
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PLATE  F39. 

"TWIN-CYLINDER"  FREIQHT-CAR  BRAKE  APPARATUS  WITH  AUXILIARY  RESER- 
VOIR DETACHED,  AND  *'F  36"  TRIPLE  VALVE. 


••Twin-Cylinder"  Freig'ht-Car  Brake  Apparatus  with  Auxiliary  Reservoir  Detached^ 
and  "F  36"  Triple  Valve,  complete. 


No. 

No. 

1. 

Brake  Cylinder,  complete. 

9. 

2. 

Cylinder  Body. 

10. 

3. 

Piston    and     Rod    (includes     Fol- 

11. 

lower  Studs  and  Nuts). ' 

12. 

4. 

Non-Pressure  dead. 

13. 

5. 

Follower  Stud  and  Nut 

6. 

Follower. 

14. 

7. 

Packing  Leather. 

15. 

8. 

Padking  Expander. 

16. 

Release  Spring. 

Cylinder  Gasket. 

Cylinder-Head  Bolt  and  Nut, 

Pressure  Head. 

Special    Auxiliary  Reservoir   (in« 

eludes  Nos.  14  and  16). 
Drain  Plug. 
Triple-Valve  Gasket. 
Reservoir  Stud  and  Nut. 
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PLATE  F40. 

STANDARD  FREIGHT-CAR  BRAKE  CYLINDER  AND  AUXILIARY  RE5ERY0IR 
COMBINED,  WITH  «F36"  TRIPLE  VALVE. 


NOTE.— The" F 40 "Brake  Apparatus  illustrated  above  is  furnished  with " Schedule  H-1 "  for 
freight  cars,  the  light  weight  of  which  exceeds  15,000  pounds.  The  brake  cylinder  is  8  inches  in 
diameter  by  12  inches  stroke.  Together  with  the  additional  fixtures  included  in  "Schedule  H-li"  it 
constitutes  the  Standard  Automatic-Brake  Equipment  for  Freight  Cars. 


No.  1.  Standard  Freight-Car  Brake  Cylinder  and  Auxiliary  {Reservoir  Combined,  with 
««F36"  Triple  Valve,  complete. 


Reservoir   (includes   Nos.  11  and 

32). 
Drain  Plug. 

Reservoir  Stud  and  Nut. 
Cylinder-Head  Bolt  and  Nut. 
Cylinder  Gasket. 
Triple  Valve  Gasket. 


No. 

2. 

Cylinder  Body. 

No. 

10. 

3. 

Piston  and  Rod  (includes  Follower 

Studs  and  Nuts). 

11. 

4. 

Non-Pressure  Head. 

12. 

5. 

Follower  Stud  and  Nut. 

13. 

6. 

Follower. 

14. 

7. 

Packing  Leather. 

15. 

8. 

Packing  Expander. 

9. 

Release  Spring. 
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PLATE   F4t. 

STANDARD     FREIGHT-CAR     BRAKE    CYLINDER    AND     AUXILIARY     RESERVOIR 
DETACHED,  WITH  ««  F  36  "  TRIPLE  VALVE. 


NOTE.-The"F 41, "Brake  Apparatus  illustrated  above  is  furnished  with  "Schedule  H-2"toP 
freight  cars,  the  light  weight  of  which  exceeds  15,000  pounds,  but  the  construction  of  which  prevents 
tile  application  of  the  combined-cylinder-and-reservoir  type  of  brake  illustrated  on  Plate  "  F  40."  The 
brake  cylinder  is  8  inches  in  diameter  by  12  inches  stroke. 


Standard  Freight-Car  Brake  Cylinder  and  Auxiliary  Reservoir  Detached,  witll 
"  F  36  "  Triple  Valve,  complete. 


Release  Spring. 

Cylinder  Gasket. 

Cylinder-Head  Bolt  and  Nul. 

Pressure  Head. 

Special    Auxiliary  Reservoir  (in* 

eludes  Nos.  14  and  16) 
Drain  Plug. 
Triple- Valve  Gasket. 
Reservoir  Stud  and  Nut. 


No. 
1. 

Brake  Cylinder,  complete. 

No. 

9. 

2. 

Cylinder  Body. 

10. 

3. 

Piston  and  Rod  (includes  Follower 

11. 

Studs  and  Nuts) 

12. 

i. 

Non- Pressure  Head. 

13, 

5. 

Follower  Stud  and  Nut. 

6. 

Follower. 

14 

7. 

Packing  Leather. 

15. 

8. 

Packing  Expander. 

16. 
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PLATE  F4^. 

SHORT-STROKB  FREIGHT-CAR  BRAKE  CYLINDER  AND   AUXILIARY    RE5ERV0IR 
COMBINED,  WITH  ••F36"  TRIPLE  VALVE. 


NOTE.— Tte  "  F  43  "  Brake  Apparatus  illustrated  above  is  furnished  with  "  Schedule  H-3  "  for 
fireight  cars  of  medium  weight  to  which  a  combined  cylinder  and  reservoir  of  greater  length  cannot  b© 
SQOcessfuUy  applied.  The  brake  cylinder  is  8  inches  in  diameter  by  8  inches  stroke. 


No.  1.    Short-Stroke    Freight-Car    Brake  Cylinder  and  Auxiliary  Beservolr  Com- 
bined, nvith  «F36"  Triple  Yalye,  complete. 


No. 

2. 

Cylinder  Body. 

No. 

9. 

3. 

Piston    and    Rod    (includes    Fol- 
lower Studs  and  Nuts). 

10. 

4. 

Non-Pressure  Head. 

11. 

5. 

Follower  Stud  and  Nut. 

12. 

6. 

Follower. 

13. 

7. 

Packing  Leather. 

14. 

8. 

Packing  Expander. 

15. 

Release  Spring. 

Reservoir  (includes  Nos.  11   and 

12). 
Drain  Plug. 

Reservoir  Stud  and  Nut. 
Cylinder-Head  Bolt  and  Nut. 
Cylinder  Gasket. 
Triple- Valve  Gasket. 
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PLATE  0  43.    DETAIU  PARTS  OF  STANDARD  FREIOHT-CAR  BRAKE  APPARATUS. 


14  TAP 


''4  TAP 


Pig.  7. 


Fig.  10. 
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Fig.  11. 


PLATE  G  43. 


DETAIL  PARTS  OF  STANDARD  FREIGHT<AR  BRAKE  APPARATUS. 


Fig.  1. 

Standard  One  and  One-quarter  inch  Hose 
and  Coupling-,  complete. 

Hose  22  inches  long  (order  in  pairs.) 

Fig.  2. 

Standard   One   and   One  -  quarter    inch 
Hose  Couiding  (order  in  iKiir.s). 

No. 

1.  ■  One    and    Oiic-quaiter   inch    Hose 

Coupling  Case. 

2.  One  and    One-quarter  inch  Hose- 

Coupling  Packing  Ring. 

Fig.  3. 
One  and  One-quarter  incli  Hose  Nipple. 

Fig.  4. 

One  and  Oue-qu.irtor  inch  BraUc-Pipe 
Air  Strainer,  complete. 

Strainer  Body. 

3.  Union  Swivel. 

4.  Union  Nut. 

5.  Union  Gasket. 

6.  Strainer. 

Fig.  5. 

One  and  One-quarter  inch  Hose  Clamp, 
complete. 


No. 
2. 


No. 
1. 

2. 


One  and  One-quarter  inch  Hose 
Clamp. 

One  and  One-quarter  inch  Hose- 
Clamp  Bolt. 

•Fig.  6. 

One  and  One-quai'tcr  inch  Angle  Cock, 

complete. 

No. 

1.  Angle-Cock  Body. 

2.  Angle-Cock  Key. 

3.  Angle-Cock  Cap. 

4.  Angle-Cock  Spring. 

5.  Angle-Cock  Handle. 


Fig.  7. 

One  .ind  One-quarter  inch  Cut*ont  Cock, 
complete. 


No. 


8. 

Cock  Body. 

9. 

Cock  Key. 

10. 

Cock  Cap. 

11. 

Key  Spring. 

12. 

Cock  Handle. 

Fio.  8.      , 

Release  Valve,  complete* 

No. 

23. 

Release-Valve  Cylinder. 

24. 

Release-Valve  Stud, 

25. 

Vent  Valve. 

20. 

Release-Valve  Spring, 

27. 

Release-Valve  Handle. 

28. 

Release-Valve  Pin. 

Fia.  9. 

Improved    Pressure  •  Retaining    V.nlve, 
complete. 

No. 

2.  Retaining-Valve    Body    (includes 

Nos.  5,  6,  7,  and  8). 

3.  Retaining-Valve  Case. 

4.  Retaining- Valve  Weight, 

5.  Retaining-Valve  Handle, 

G.     Retaining-Valv,e-Cock  Key. 

7.  Retainuig-Valve-Cock  Cap. 

8.  Retainmg-Valve-Cock  Spring. 

Fig.  10. 
Coupling-Groove  Cleaning  Tool. 

Fig.  11, 

One    and    One  -  quarter    inch    Doromy 
Coupling. 
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PLATE    F45. 


HIQH-SPEED  BRAKE  AUTOMATIC  REDUCING  VALVE 

1898    PATTERN. 


PIPE 
TAP 

0  BRAKE  CYLINDER. 
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PLATE    F45. 


HIGH=SPEED  BRAKE  AUTOMATIC  REDUCING  VALVE. 


No.  f.    High-Speed  Brake  Automatic  Keducing  Valve,  complete. 


No 

No. 

2 

Valve  Body. 

13. 

Check  Nut. 

3. 

Spring  Box. 

14. 

Union  Stud. 

4: 

Valve  Piston  (includes  No.  5). 

15. 

Union  Swivel. 

5. 

Packing  Ring. 

16. 

Union  Nut. 

6. 

Piston  Stem. 

17. 

Union  Strainer. 

7. 

Piston-Stem  Nut 

18. 

Union  Gasket. 

8. 

Slide  Valve. 

19. 

Bolt  and  Nut. 

9. 

Slide-Valve  Spring. 

20. 

Leather  Washer. 

10. 

Cap  Nut. 

21. 

Piston  Disc. 

11. 

Regulating  Spring. 

22. 

Spring  Abutment 

12. 

Regulating  Nut. 

23 

Cotter  Pin. 
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PLATE   F46. 


HIGH-SPEED  PLAIN  TRIPLE  VALVE. 


TO    AuxiLiARv 

RtStRvom 


J,"  PIPE 
*  TAP 


TO    BRA^E    CYLINDER 


TO      TRAiN     PiPE 


NOTR— This  Triple  Valve  is  designed  specially  for  use  in  combination  with  oiher  High-Speed 
Brake  Appliances,  for  operating  both  Driver  and  Engine-Truck  Brakes,  and  most  not^e  used  for  otber 
purposes. 
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PLATE   F46. 


HIGH-SPEED  PLAIN   TRIPLE    VALVE. 


No.  1.    High-Speed  Plaiit  Triple  Valve,  complete. 


No. 

2.  Triple-Valve  Body  (bushed) 

3.  Cylinder  Cap. 

4.  Cap  Nut. 

5.  Piston  (include;;  No.  12). 

6.  Slide  Valve. 

7.  Graduating  Valve. 

8.  Graduating  Stem. 


No. 

9. 
10. 
11. 
12. 
13. 
14. 


Graduating  Spring. 
Graduating-Stem  Nut. 
Cylinder  Cap  Gasket. 
Packing  Ring. 
Bolt  and  Nut. 
Slide- Valve  Spring. 


•ORAX)UATING  SPRING  SPECIFICATIONS  :   Phospor-Broaze  Spring  Wire,  No.  14  B.  W,  Q^ 
i3|l<  iaohes  ts  cUameter  ,  12  coils,  Z   1/2  inches  free  height  :  l\  inches  inside  diaimeter, 


PLATE   F47.       DUPLEX  PUMP  GOVERNOR. 


34 

TO    BOILER 


(•■PIPE 
'    TAP 


Jc-PiPC 


35  36 


TO.  Pump 


The  diaphragm  portion  of  this  Governor  at  the  right  js  adjusted  to  govern  the  1  fD-lb.  pressure, 
and  the  one  at  the  left  the  90-lb.  pressure  for  ordittftry  braking.  A  1  /4-inch  Cut-out  Cock  must  be  used 
in  the  pipe  attached  to  fitting  45  (see  Plate  "O  50  ")  of  the  low-pressure  diaphragm,  and  must  be  closed 
when  operating  the  High-Speed  Brake. 
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PLATE   F47. 


DUPLEX  PUMP  GOVERNOR. 


KOi  1.    Duplex  Pump  GoTernor,  complete. 


NiK 

ftth 

25. 

Steam-Valve  Body. 

36. 

Waste-Pipe  Union  Nut 

26. 

Steam  Valve. 

37. 

Diaphragm  Body. 

27. 

Cylinder  Cap. 

38. 

Spring  BoK. 

28. 

Governor  Piston  (includes  No.  20). 

39. 

Cap  Nut. 

29. 

Piston  Packing  Ring. 

40. 

Regulating  Nut. 

30. 

Governor-Piston  Nut. 

41. 

Regulating  Spring. 

31. 

Governor-Piston  Spring. 

42. 

Diaphragm,  complete. 

32. 

Steam-Valve   Cylinder     (includes 

43. 

Diaphragm  Ring. 

NOS.-35  and  36). 

44. 

Union  Nut. 

S3. 

One-inch  Union  Nut. 

45. 

Union  Swivel. 

34. 

One-inch  Union  SwiveL 

46. 

Siamese  Fitting. 

85. 

Waste-Pipe  Stud. 
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PLATE    F4S. 

DETAIL  PARTS  OF  HIGH-SPEED  BRAKE  AND  HIQH-PRESSURE  CONTROL  APPARATUS, 


TAP 


Fig.  2. 


Tig.  4 


J/PIPE 
"♦tap 


-h'o  rr-r^X 


kjPiPE 
*  TAP 


ITPIPE 
'-^  TAP 


Pig.  3. 


trpiPE 

'4  TAP 


LofC 
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Fig.  6. 


PLATE  F48. 

DETAIL  PARTS  OP  HIGH-SPEED  BRAKE  AND  HIGH  PRESSURE 
CONTROL  APPARATUS. 


Fio.  1. 

Peed-Valve  Bracket  withReversinf 
Cock,  complete. 

No. 

2.  Reversing-Cock  Body. 

3.  Reversing-Cock  Key. 

4.  Reversing-Cock  Spring. 

5.  Reversiag-Cock  Cap. 

6.  Reversing-Cock  Hahdle. 


Fig.  2. 

Safely  Valve,  complete 

No. 

2. 
3. 
4. 
5. 
6. 

Safety-Valve  Body. 
Regulating  Nut. 
Cap  Nut. 

Regu-lating  Spring. 
Valve. 

Fig.  8. 
Feed-Valve  Pipe  Bracket. 

Fig.  4. 

Tender  -  Cylinder  Head  for  Quick- 
Action  Triple  Valve  with  Slack- 
Adjuster  Lug^. 

Fig.  5. 
One-fourth  inch  Cock. 

Fig.  6. 

Flexible  Hose  Connection  with  Fit* 
tings  for  Half-inch  Pipe. 
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PLATE  G  49. 

Diagramatic  Illustration  of  Westinghouse  High 
Pressure  Control  Apparatus. — Opposite. 
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Dltn''J'o°''    °^c    ^"^    APPARATUS 

.OARo  Brake  Equipment   of  a 

QHEOULE  U/-  AND    THE     DEVICE 


i 


PLATE  G49.      DIAGRAMATIC  ILLUSTRATION  OF  WESTINQHOUSE  HIGH  PRESSURE  CONTROL  APPARATUS. 


SOAPSUOS.      COPPEI 
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PLATE  G  50. 

Diagramatic   Illustration   of    the   Westinghouse 
Standard  High  Speed  Brake. — Opjjosite. 
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PLATE  Qso.      DIAQRAMATIC  ILLUSTRATION  OF  THE  WESTINGHOUSE   STANDARD  HIGH  SPEED  BRAKE. 
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FEB  7    1901 


Deacidified  using  the  Bookkeeper  process. 
Neutralizing  agent:  Magnesium  Oxide 
Treatment  Date:  April  2004 

PreservationTechnologies 

A  WORLD  LEADER  IN  PAPER  PRESERVATION 

1 1 1  Thomson  Park  Drive 
Cranberry  Township,  PA  16066 
(724)779-2111 


